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I. Introduction
This paper investigates the effect of alcohol consumption on household income in Ireland accounting for endogeneity and selection bias using data from the 2007 Slán national health and lifestyle survey. As part of the analysis into the effect of alcohol consumption on household income, the relationship between other socioeconomic variables with both household income and alcohol status is examined. Such an analysis of the effect of alcohol consumption on income in Ireland has not been done previously, despite Ireland being among the highest consumers of alcohol in the OECD countries, with a consumption of 11.6 litres per adult in 2012. Despite alcohol consumption in Ireland declining over the past decade, it still remains well above the OECD average (9.0 litres) (OECD, 2014) .
According to an OECD report Ireland has the 10 th highest consumption levels of alcohol per capita of 40 countries (Department of Health, 2012) . Alcohol consumption can place a huge cost on society. In 2007 the estimated cost of alcohol related problems in Ireland was approximately €3.7bn. On the other hand, alcohol consumption is very important to the Irish economy; in 2008 the alcohol industry in Ireland provided an estimated 50,000 whole time equivalent jobs (Department of Health, 2012) . The alcohol manufacturing industry had a turnover of €2.95bn in 2008 (Foley, 2010) and in 2009 produced €1bn in exports and a net trade surplus of €330m. In 2008, alcohol manufacturing and retail provided €2bn in VAT and excise revenues to the State (Department of Health, 2012).
Ireland experienced high economic growth during the period 1994 to 2008, however in 2008 the financial crisis resulted in the Irish economy going into a recession. While the data from the Slán survey used in this study was taken in 2007 during the boom period, Butler and Hope (2015) in a study into the influence of the financial crisis on alcohol consumption in Ireland, find that despite disposable income dropping during the crises, alcohol consumption was not greatly affected. They cite two studies regarding hazardous drinking in Ireland; one before the recession in 2009 and the other in 2014, and both studies reported similar levels in terms of hazardous drinkers. Butler and Hope (2015) state that alcohol consumption was in fact far more responsive to different tax changes implemented by government in various budgets particularly during the period 2009 to 2013. They state that in the years that saw tax on alcohol increase, a reduction in alcohol consumption was evident and the years where there was a reduction in taxes saw an increase in alcohol consumption.
Over recent years there has been numerous policies developed and actions carried out which have helped control the levels of alcohol consumption in Ireland (Department of Health, 2012) . The Alcohol Beverage Federation of Ireland (ABFI), an umbrella organisation for the drinks industry manufacturers and suppliers in Ireland, argue that previous M A N U S C R I P T A C C E P T E D ACCEPTED MANUSCRIPT 4 approaches to targeting problematic drinking in Ireland has primarily been a population based approach which has reached its peak (ABFI, 2012) . They suggest that going forward a target based approach, which the WHO (2007) describe as an approach targeted at vulnerable populations as opposed to the population at large, should be used.
Much research has been carried out into the effect of alcohol consumption on income (French and Zarkin, 1995; Heien,1996; Hamilton and Hamilton, 1997; Barrett, 2002) , however many of the earlier studies are limited in so far as drinking status is treated exogenously (French and Zarkin, 1995; Heien, 1996) ; therefore, the estimated impact of alcohol consumption on earnings may reflect the reverse effect of earnings on alcohol consumption (Barrett, 2002) .
More recent research in this area has accounted for potential endogeneity and selection bias but this has just been done for three categories of drinkers; non-drinkers, moderate and heavy drinkers (Hamilton and Hamilton, 1997; Barrett, 2002) . Generally, findings have been that there is a positive association between moderate alcohol consumption and earnings, compared with no alcohol consumption and earnings or heavy consumption of alcohol and earnings and that this can be depicted by an inverse U-Shaped relationship between alcohol consumption and earnings (Hamilton and Hamilton, 1997; Barrett, 2002) .
Endogeneity is where an independent variable included in the model is potentially a choice variable and is determined within the context of the model (Chenhall and Moers, 2007) . In relation to the study of alcohol on income, alcohol consumption is governed in part by unobserved factors which may also be important determinants of the dependent variable income, implying the possibility that the drinking status variables may be correlated with the error term of the conditional demand equation (Zarkin et al, 1998; Hamilton and Hamilton, 1997; Di Pietro & Pedace, 2008; Barrett, 2002) . Sample selection bias arises when a sector selection is non-random due to individuals choosing a particular sector because of their personal characteristics (Heckman, 1979; Zhang, 2004) . In relation to categorising individuals based on their levels of alcohol consumption, selection bias can arise as people may select into a particular drinker group due to the fact that they know that by doing so it will not have a negative effect on their income or health (Hamilton and Hamilton, 1997; Di Pietro and Pedace, 2008; Barrett, 2002) .
The remainder of this paper is presented as follows. Section II presents the theory in relation to the issue of endogeneity bias and selection bias that can arise in the estimation of the effect of alcohol consumption on income.
Section III outlines the empirical model used to analyse the effect of drinking status on income while accounting for M A N U S C R I P T A C C E P T E D ACCEPTED MANUSCRIPT 5 possible selection bias and endogeneity. Section IV identifies and describes the data and empirical results. Section V concludes the paper. state that one of the most prominent statistical challenges in the estimation of the effect of alcohol use on labour market outcomes is the potential endogeneity of alcohol use in employment equations. Endogeneity of alcohol use may occur due to reverse causality, unobservable variables or measurement error French and Popovici 2011; Leigh and Schembri, 2004) . A common way to deal with the problem of endogeneity is through the Instrumental Variables (IV) approach, whereby an instrument is used as a proxy for the endogenous explanatory variable X , that is highly correlated with X but is uncorrelated with the error term of the demand equation (Gujarati, 1995) . A difficulty however with this method is finding suitable instruments (Milbourne et al, 2003; MacDonald and Shields, 2001) . Many studies that look at the effects of lifestyle variables use panel data whereby original data is used which is then supplemented by follow-up panel data as advantage can be taken from the exogenous variables from the follow up data (Contoyannis and Jones, 2004; French and Popovici, 2011) .
II. The theory of Endogeneity & Selection Bias that may arise in the estimation of the effect of alcohol on income
Selection Bias, arising due to individuals selecting themselves into a particular category where they have a preference, results in the sample being non-random, implying unobserved factors being correlated with both the sector choices and the primary equation which suggests a potential bias in the ordinary least squares (OLS) estimator (Devanto, 2014; Griffith and McFall, 2013; Hamilton and Hamilton, 1997) . Where this occurs choices have to be treated endogenously to get consistent estimates of the income equation coefficients (Zhang, 2004; Zarkin et al, 1998; Hamilton and Hamilton, 1997; Barrett, 2002; . extends the Heckman two step model to a Multinomial Logit OLS Two Step Estimate, to allow for selection correction of polychotomous choices.
Step one uses a multinomial logit model to estimate the selection equation and step two uses an OLS regression which includes the inverse mills ratio as an additional regressor, which represents the variable(s) omitted by controlling for the probability that a given observation would be observed (Griffith and McFall, 2013) . By including the Inverse mills ratio in the income equations, endogeneity arising from individuals choosing their drinking status is corrected for (Hamilton and Hamilton, 1997; Barrett, 2002; Griffith and McFall, 2013) .
III. Empirical Model
The relationship between alcohol use and household income is examined for four categories of drinkers, those who never drank, non-drinkers who are those respondents who did not have a drink in the last month or longer but cannot say that they never drank, moderate and heavy drinkers. This is carried out using the Lee Multinomial Logit OLS Two
Step Estimate . Similar to the estimation of alcohol consumption on earnings by Hamilton and Hamilton (1997) and Barrett (2002) , step one involves the estimation of the drinking status equation using a multinomial logit model. This estimate generates predicted values for the inverse mills ratio which are then included as an additional variable in the income equations estimated in step two. By estimating the income regression using this two-step procedure selection bias and the potential endogeneity of alcohol consumption is accounted for (Hamilton and Hamilton, 1997; Barrett, 2002) . The estimation of income regressions for each category of drinker using this two step procedure, allows household income returns to individual characteristics to differ by drinking status. This method results in the household income equation being estimated separately for each category of drinker, hence the issue of alcohol being an endogenous explanatory variable within the equation does not arise and instrumental variables are not required at this stage. There are many human capital and socioeconomic variables that affect income and these need to be included as independent variables in the income regression (Hamilton and Hamilton, 1997; Barrett, 2002) . All the variables included in the income equation are included in the drinking status equation to control for the effect of income on drinking (Hamilton and Hamilton, 1997; Barrett, 2002) . It is important that the independent variables in the alcohol status equation contain a variable that is not an independent variable in the income equation, otherwise the identification of the coefficient j β would be weak (Chiburis and Lokshin, 2007) . In this study there are two additional variables unique to the drinking decision that are included in the drinking status model. These are variables describing whether or not one regularly partakes in Church activities and whether or not a person who is not currently a smoker but was previously, five or more years ago.
Religion can influence how people view alcohol and the levels they consume, with findings being that Catholics seem to behave differently to other religions (Hamilton & Hamilton, 1997; Auld, 2005) . Bettendorf and Dijkgraff (2011) estimate the effect of religion on income in the Netherlands using two measures of religion, one being church membership and the other being attendance. They use observations from 27,908 households and estimate the simultaneous effect finding that both measures are insignificant in terms of income. They conclude that religion does not affect income when properly estimated. Mangeloja (2005) carried out a study of 8 OECD countries into the effect of Religious beliefs and activity on the properties of society's cultural and ethical base, and therefore on long term M A N U S C R I P T A C C E P T E D ACCEPTED MANUSCRIPT 7 economic growth. Mangeloja (2005) finds that religious beliefs have more relevance than religious attendance. This highlights that while religious attendance can affect alcohol consumption, it does not affect income.
Studies show that a correlation between whether an individual smoked at the age of 18 years and their current alcohol consumption exists (Barrett, 2002; Moore et al, 2005) . This measure is viewed as a retrospective measure of an individual's attitude towards risk, the rationale being that smoking is a health risk behaviour and in part reflects an individual's attitude toward risk (Hersch and Viscusi, 1990) . Barrett (2002) looks at smoking in the past as opposed to current smoking because the retrospective measure of smoking is not likely to influence current income however current smoking behaviour is likely to affect current income. Chang et al (2014) in looking at the relationship between smoking cessation and disease mortality risks among elderly Taiwanese, find that former smokers who quit for over 5 years were similar to those who never smoked in terms of all-cause death, lung cancer, all cause cancers, respiratory diseases and cardio vascular diseases as opposed to those who quit less than five years ago who had higher mortality rates.
As part of the analysis into the effect of alcohol consumption on income, the relationship between these other socioeconomic variables with both household income and alcohol status is examined.
(a) Estimation of the effect of Alcohol on Income using Lee Two Step Estimation
The Multinomial Logit OLS Two Step Estimate as proposed by 1983) accounts for potential selection bias.
The first step is to estimate the drinking status equation using multinomial logit model, in order to derive estimates of the vector of unknown utility parameters ( j γ ) by drinker type. The multinomial logit results will be used to construct the inverse mills ratio to account for individuals selecting into each sector (Greene, 2002) . Individuals are assumed to select the earnings-drinking status combination that maximises their expected utility (Barrett, 2002) . It is not observed directly but an indicator for each individual's choice of drinking status ( i I ) is observed. Following the formulation of 1983) , a standard multinomial logit model setting out the probability that an individual is likely to be in a particular drinking category is estimated, similar to what Hamilton and Hamilton (1997) and Barrett (2002) β across drinker type it is possible to gauge whether the income, given ones socio-demographic characteristics is greatest for one category of drinker over another (Barrett, 2002) .
Individuals are assumed to select the income-drinking status combination that maximises their expected utility (Barrett, 2002) . The th i individuals expected utility from an income-drinking status combination is modelled by the index function (Hamilton and Hamilton, 1997) . Assuming that the error terms are independently and identically Gumbel distributed with the type I generalised extreme value distribution (Bali, 2003; Hamilton and Hamilton, 1997; Barrett, 2002) , a standard multinomial logit model setting out the probability that an individual is likely to be in a particular drinking category can be estimated 
The above multinomial logit can be used to derive the correct income specifications which account for selectivity bias (Hamilton and Hamilton, 1997; Barrett, 2002) . The income equations as set out in equation 1, can then be estimated using an extension of the generalised two step procedure presented in Lee ( ,1983 , for each category of drinker. This provides information on the expected income if an individual were randomly allocated to a given drinking status, as well as predicted income given an individual is a particular drinker type (Hamilton and Hamilton, 1997; Barrett, 2002) . The estimation of the income equation controls for the truncated mean of the observed residual in the income equations arising from individuals selecting their preferred drinking status (Hamilton and Hamilton, 1997) . The
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A C C E P T E D ACCEPTED MANUSCRIPT 10 truncated mean is a generalisation of the Heckman correction terms (Inverse Mills Ratio) to the situation where individuals choose over multiple alternatives (Hamilton and Hamilton, 1997) . By including the inverse mills ratio as an additional regressor in the income equations for each drinker type, selection bias and the possible endogeneity of alcohol status is accounted for.
(b) Assumptions in the Multinomial Logit Model
The multinomial logit makes an assumption known as the independence of irrelevant alternatives (IIA) (Hausman and McFadden, 1984; Small and Hsiao, 1985) . The IIA property states that the ratio of the probabilities of choosing any two alternatives is independent of the attributes of any other alternative in the choice set (Hausman and McFadden, 1984; Small and Hsiao, 1985) . In essence, this means that the relative probability of two existing outcomes is unrelated to the addition or drop of a third outcome, that is, alternative outcomes are irrelevant (Long and Freese, 2005) . In terms of drinking categories, the IIA Assumption means that if there are two drinking categories one can choose from, adding another drinking category will not affect the odds of choosing one of the initial categories (Hamilton and Hamilton, 1997; Barrett, 2002) .
A multinomial logit will need to be tested to confirm that the IIA Assumption exists. The suest-based Hausman test which is a modification of the Hausman and McFadden test, is a robust procedure implemented in Stata to deal with the issues raised by Long and Freese (Siegel and Lucke, 2009 ). The Hausman test via Suest is comparable to that computed by Hausman, but uses different estimators of the variance of the different estimates (Stata, 2013); Hausman Long and Freese (2005) recommend the suest-based Hausman test for testing the IIA assumption. 
IV. Data and Empirical Results
The dependent variables used in this study are household income and individual alcohol consumption. It is total income of the household that is reported. Individuals are presented with different income bands and are asked to select which income band is appropriate for their household in terms of the household's total net income per week. The total net take home pay includes all sources of family income including social benefits. For the purpose of econometric analysis in this paper, similar to the approach adopted by Barrett (2002) , the descriptive statistics for income are derived by taking the midpoint of the household's income category and for the open upper category, a value of 10% above the lower income limit of the band is taken (Von Fintel, D., 2007) . Previous studies into the effect of alcohol consumption on income use individual income as a measure as opposed to household income. The Slán survey does not have data available on individual income, however to control for this, the number working in the household is included as a control variable. Data relating to alcohol consumption of the household is not available and it is individual alcohol consumption levels that is reported, however Rice et al (1998) in looking at the influence of households on drinking behaviour find that there is a high degree of commonality of consumption patterns within households, which they define as herd behaviour, and that drinking behaviour attributed to the household is 42%. They conclude that this provides evidence that there is a need to view the household as a legitimate unit for policy targeting and particularly for heavy drinkers in that it may be more beneficial if policy is sympathetic to both individuals and households. Zhang et al (2012) in their study into the factors that affect per capita income in Aids/HIV affected households, use household income as a measure of the dependent variable and independent variables include sociodemographic variables of those interviewed as well as household variables such as family size, number in household. Zhang et al (2012) state that their study serves as a basis for programme and policy initiatives.
In relation to the drinking status equation, drinkers are divided into one of four categories of drinkers; those who never drank, non-drinkers, moderate and heavy drinkers. Respondents are categorised based on recommendations from the Irish Health Promotion Unit (HSE 2008) and on their individual levels of alcohol consumption. Moderate drinkers are defined as those who had a drink in the last month or in the week prior to the survey any women who had up to 14 standard drinks and men who had up to 21 standard drinks. Non-drinkers are those who did not have a drink in the last month or longer but cannot say that they never drank. Heavy drinkers are women who drank more than 14 drinks in the week prior to the survey and men who drank more than 21 drinks. . (Hamilton and Hamilton, 1997; Barrett, 2002) , along with other variables hypothesised to be unique to the drinking decision.
Insert Table 1 here

(b) Results
The multinomial logit OLS two-step estimation involves the alcohol status being estimated by a multinomial logit estimation in step one, from which the inverse mills ratio can be derived. This is then included as an additional variable in the income regression. The results are discussed below.
(1) Drinking status choice model estimates
Results for the multinomial logit regression for drinking status are set out in table II. The number of observations in this regression is 7,870. Given that this is a logistic regression it is a Pseudo R² value that is derived and not an R² value. However the P Value indicates that at least one of the coefficients in the model is not equal to zero. The coefficients listed indicate the effect that each variable has on the likelihood of an individual being a person who never drank, non-drinkers or heavy drinker as opposed to a moderate drinker. All the variables included in the income equation are included in the drinking status equation to control for the effect of income on drinking (Barrett, 2002) .
Two additional variables, unique to the drinking decision are included in the drinking status model. These are whether or not one regularly partakes in Church activities and whether or not a person was previously a smoker i.e. that they smoked five or more years ago.
Insert Table 2 here
The gender variable is statistically significant and results show that males are less likely to never have drank or be a non-drinker and more likely to be a heavy drinker, which is similar to the findings of previous studies which find that men consume greater amounts of alcohol than women (Fillmore et al 1994; Blow et al, 2005; Moore et al, 2005; Mullahy & Sindelar, 1996) .
Previous studies show that on average people drink less as they get older, and as a result are less likely to be heavy drinkers (Moore et al, 2005; Blow et al, 2005; Hamilton & Hamilton, 1997; Auld, 2005; Barrett, 2002; Mullahy & Sindelar, 1996) . This study has had similar findings in so far as those in the majority of categories up to age 59 years are more likely to be a moderate drinker compared with a non-drinker and never having drank, particularly those aged 18-29 years, however for those aged 70 years plus they are more likely to never have drank or be a non-drinker. For M A N U S C R I P T A C C E P T E D ACCEPTED MANUSCRIPT 13 heavy drinkers age is only significant for those over 70 years, and respondents in this age category are less likely to be a heavy drinker which is similar to previous findings (Hamilton and Hamilton, 1997; Barrett 2002) .
The results in terms of education show that all education variables are significant for the categories of non-drinkers and those who never drank. In particular, those with third level education are more likely to be a moderate drinker. Hamilton and Hamilton (1997) and Barrett (2002) find that those with a postgraduate qualification tend to be moderate drinkers as opposed to non-drinkers or heavy drinkers, and findings in this study are similar.
The variable describing those who never consumed alcohol and who are single/never married is the only significant variable describing marital status. A single person or person who never married is more likely to never have drank as opposed to a moderate drinker. Previous studies (Barrett, 2002; Auld, 2005; Hamilton and Hamilton, 1997) find that being married is significant in terms of drinking status and that married people are less likely to be heavy drinkers and more likely to be moderate drinkers.
Where one resides has shown to be very significant in terms of ones drinking status. Those who live in a city, either in Dublin or any other city are more likely to be heavy drinkers which is similar to the findings of Su and Yen (2000) . In relation to employment status, given all other predictor variables in the model being constant, respondents are more likely to be a moderate drinker as opposed to a non-drinker whatever their employment status is. In particular, students or those on state training schemes and those classified as other are least likely to be a non-drinker.
The Race variables are significant for non-drinkers and for heavy drinkers the variable describing those of black race is significant. A white person is more likely to be a moderate drinker as opposed to a never having drank and Asians and Blacks are more likely to be non-drinkers or those who never drank.
All the health status variables are significant for non-drinkers and all except the variable describing health as fair for those who never drank. In particular those with excellent, very good or good health, are more likely to be a moderate drinker which is similar to the findings of previous studies (Berger et al, 1999; Klatsky et al, 2001; Bau et al, 2007) .
The explanatory variable describing whether or not people regularly partake in Church activities is a very significant variable for those who never drank and for heavy drinkers. Results show that those involved in Church activities are more likely to never have consumed alcohol.
The variable describing those who are no longer smokers but who previously smoked 5 or more years ago, is only significant for those who never drank and results show these respondents are more likely to be a moderate drinker compared with a being a person who never drank. Barrett (2002) finds a correlation between an individual who previously smoked at the age of 18 years and ones alcohol consumption and argues that this is the case as it is a retrospective measure of an individual's attitude towards risk.
(2) Grouped Income Regression Estimates
Results for the household income regressions estimated by OLS and corrected for selection bias, using the Slán 2007 dataset, are presented in table 3. Looking at all four categories of drinkers, the number of observations for moderate drinkers is by far the greatest. The regressions for all categories have relatively high R² values which means that a relatively high percentage of the variation in income for each category of drinker can be explained by the model.
Insert Table 3 here
Gender is a significant variable in the household income regression for both non-drinkers and moderate drinkers.
There is a positive effect on household income for male non-drinkers and moderate drinkers similar to the findings of others (Zhang et al, 2008) . The age variable appears to be much more significant for the categories those who never drank, non-drinkers and moderate drinkers showing that younger respondents in these categories are more likely to have higher incomes than those who are older, similar to the findings of Hamilton and Hamilton (1997) . Barrett (2002) shows that the age profile for moderate drinkers peaks at ages 40-49years, whereas this study shows the age income peaks for non-drinkers and those who never drank, at age 30-39 years.
Education is a very significant variable in the household income regression for all drinker types. In particular drinker types with a primary degree or a postgraduate degree have higher household incomes compared to those with a primary education only which is consistent with previous findings (Barrett, 2002; French & Zarkin, 1995; Heien, 1996) . Heavy drinkers who have a postgraduate qualification tend to have the highest household income holding the other variables constant.
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Being married results in a higher household income for all categories except non-drinkers. For non-drinkers and moderate drinkers, there is a negative household income premium associated with being single/never married, separated/divorced and widowed compared with those in the base category who are cohabiting. This is similar to previous findings in relation to the income of men (Berger and Leigh, 1988; Schoeni, 1995; Ahituv and Lerman, 2007; Loh, 1996) .
In terms of where respondents live, both those who never drank and moderate drinkers living in Dublin city or county have higher incomes while income of moderate drinkers who live in towns is less, when compared to those living in the country.
For all categories of drinkers except non-drinkers, the variables describing those who are employees or self employed have a positive household income effect as do homemakers who are moderate drinkers or never drank when compared with those with a disability. Retired respondents who never drank and moderate drinkers enjoy a positive household income effect.
The number of people in the household who are working is significant across all drinker types and has a positive correlation with household income. Berger and Leigh (1988) show in their study that race differences in terms of wages are insignificant, and findings using the Slán 2007 dataset are similar in so far as, only the race variable describing white people is significant for those who never drank. White people who never drank alcohol tend to have higher incomes.
The health variable describing those in excellent health is only significant in the income regression of those who never drank, indicating a higher household income premium for these respondents compared to those with poor health, which is in line with Grossmans (1972) argument whereby if one can improve their health status they are then in a position to work more and this then results in ones income increasing.
The Inverse Mills Ratio is significant for moderate drinkers only, indicating that there is a selection effect into moderate drinking. The selection effect is negative indicating that individuals with certain unobserved characteristics have allocated themselves into the moderate drinking category specifically because of having certain characteristics and these individuals are likely to earn less than a random set of comparable individuals who are moderate drinkers (Devanto, 2014; Hamilton and Hamilton, 1997) . Hamilton and Hamilton (1997) and Barrett (2002) find that the Mills M A N U S C R I P T
A C C E P T E D ACCEPTED MANUSCRIPT 16
Ratio for non and moderate drinkers is insignificant however in contrast to this study the Inverse Mills Ratio for heavy drinkers is significant indicating that individuals who self select into heavy drinking earn more on average than an individual with identical observable characteristics drawn at random from the workforce would earn as a heavy drinker.
(3) Income Differentials by Drinker Type
After estimating the model, appropriately accounting for selection bias of alcohol consumption, household income is predicted for each category of drinking similar to what was done by Chiburis and Lokshin (2007) . Previous studies show a positive association between income and moderate alcohol consumption, compared with income of either non or heavy consumers of alcohol (Hamilton and Hamilton, 1997; Barrett, 2002; French and Zarkin, 1995) . Other studies find that while there was a positive correlation between income and alcohol consumption, the drop in income associated with heavy consumption of alcohol compared with moderate consumption, is not found (Zarkin et al, 1998; Bastida, 2006) . Overall findings in this study show that drinkers have a higher household income than non-drinkers when controlling for differences in age, human capital and other socio-demographic characteristics and controlling for the endogenous relationship between alcohol consumption and income. There is very little difference between the household income of moderate and heavy drinkers, however it should be noted that the numbers of respondents classified as moderate drinkers is 5,626 compared with 553 heavy drinkers. Income of non-drinkers is substantially less. Weekly household income for those who never drank is €454.20, non-drinkers is €506.26, compared with €683.36 per week for moderate drinkers and €694.18 for heavy drinkers.
Insert Figure I here
Average weekly household income for those who never drank and non-drinkers is substantially less than that of moderate and heavy drinkers. There is very little difference between the income of moderate and heavy drinkers.
Household income is analysed further using the Oaxaca technique, an often used methodology to study labour market outcomes by groups. This Blinder-Oaxaca decomposition is a standard technique used to divide the wage differential between two groups into a part that is explained by differences in observable characteristics and a residual that cannot be explained by differences in characteristics (Jann, 2008; Pearlman and Tsao, 2008) . This technique provides further insight into the differences in income and allows the identification of whether the differences are due to characteristics or are unexplained (Hamilton and Hamilton, 1997) .
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The explained part represents the part of the wage gap that is attributable to differences in group characteristics, that is the differences in wages that exists between groups if all groups had the same characteristics (Jann, 2008) . The unexplained part is often used as a measure for discrimination, but it also subsumes the effects of group differences in unobserved predictors (Jann, 2008) . The household income decompositions are reported in Table 4 .
Insert Table 4 here
The household income differentials between each of the categories of drinkers are statistically significant except in terms of the difference between moderate and heavy drinkers. The income decompositions reveal a large income premium for moderate and heavy drinkers relative to those who never drank and relative to non-drinkers.
Income differentials show that comparing the income of moderate drinkers to those who never drank, 79 percent can be explained by differences in endowments and comparing income of moderate drinkers to non-drinkers 75 percent can be explained by endowments. This highlights that between 21 percent and 25 percent of the higher income enjoyed by this group of moderate drinkers is unexplained. Hamilton and Hamilton (1997) refer to the unexplained component as being the pure income differential and isolates the effect of alcohol consumption on income.
In terms of the differences in income between heavy drinkers compared to both non-drinkers and those who never drank, 68 -69 percent can be attributed to endowments and 31 -32 percent is unexplained. The difference in income between non-drinkers and those who never drank is found to be attributed to differences in endowments.
Overall the decomposition of income differentials shows that a substantial part of the difference in income between drinkers and individuals who don't drink or who never have is unexplained and is not due to endowments.
(4) Post Estimation Diagnostics
Testing the Specification of the Model
Both the Hausman test and the Suest-based Hausman are used to test of the Independence of Irrelevant Alternatives (IIA). The null hypothesis that the IIA is valid is tested and both tests show that the null cannot be rejected hence the multinomial logit model can be applied.
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The significance of each of the variables in both the alcohol status estimation and the income equation is assessed using the z statistics. The Likelihood Ratio test is used to evaluate the relevance of each variable in the model and ensure that each variable is beneficial to the model. The Wald Test and the F Test show that the models are statistically significant. Bootstrap estimations have been used in the estimation of the income regression in step two.
Endogeneity Bias
Selection bias treats the sector selection, in this case alcohol consumption, endogenously. Selection bias of alcohol consumption is accounted for; hence the endogeneity of alcohol consumption is accounted for. Separate income regressions are then estimated by drinker type which include the Inverse Mills ratio as an additional regressor, which similar to the approach adopted in previous studies (Hamilton and Hamilton, 1997; Barrett, 2002) . Barrett (2002) tests for the possible endogeneity of marital status to the drinking decision but finds that endogeneity does not exist. In this study suitable proxy instruments are not available for marital status and health status variables, however when the drinking status choice equation and the income equations are analysed excluding marital status, the results reported are not sensitive to the treatment of marital status. Similarly, where both income and alcohol consumption regressions are run omitting the health status variables, the results are not sensitive to this.
A cross tab analysis was carried out between income and the two variables deemed to be relevant in terms of alcohol consumption only; Partake in Church activities and Previous Smoker five or more years ago. In both cases the correlation between the two variables was found to be extremely weak. In addition to this the income regression including these two additional variables, was estimated for each category of drinker and in all instances they were found to be insignificant in the income equation.
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V. Conclusion
This paper presents an empirical study of the effect of individual alcohol consumption on household income in Ireland while accounting for endogeneity and selection bias. The relationship between household income and alcohol status with different socioeconomic variables is examined.
The drinking status equation is estimated using data from the 2007 Slán survey, using the Lee Multinomial Logit Ordinary Least Squares (OLS) Two Step Estimate. By estimating the income regression using this two step procedure potential endogeneity and selection bias of alcohol consumption are accounted for. This estimation allows the relationship between household income and the different categories of alcohol status with different personal and socioeconomic variables to be examined.
The major finding from this analysis is that in Ireland, drinking does affect household income, whereby household income of drinkers is higher than non-drinkers and those who never drank, while controlling for the endogenous relationship between alcohol consumption and income and controlling for differences in human capital and other socio-demographic characteristics. Findings showing that moderate drinkers are better off in terms of household income is similar to that of previous studies, but income of heavy drinkers is higher which is in contrast to most previous findings (Zarkin et al, 1995; Lye and Hirschberg, 2004; Hamilton and Hamilton, 1997; Barrett, 2002) . The difference between the income of moderate and heavy drinkers is however very small. Income of non-drinkers and those who never drank is substantially less than both categories of drinkers.
Implications of these findings are that there are benefits in terms of household income from the consumption of alcohol and this should be taken into account in the development of policy. While adopting a population based approach to policy around reducing alcohol consumption may benefit the majority of individuals, some individuals, which is due to go before the Houses of the Oireachtas in 2016, for debate and approval. This Bill is part of a suite of measures designed to reduce alcohol consumption. Some of the proposals contained in this Bill include provisions to prevent the sale of cheap alcohol, health labelling and warnings on products, separation of alcohol within stores and restrictions on advertising and marketing. Ludbrook et al (2012) acknowledge that concerns have been expressed that measures such as tax increases or minimum pricing, will unfairly penalise moderate drinkers of modest means and hence such policies could be regressive. They state that population level approaches may be more cost effective in countries with higher per capita consumption levels and hence are often implemented despite the optimal strategy being to probably combine both approaches (Ludbrook et al , 2012) . Wegenaar et al (2009) find that price elasticity of demand for heavy drinkers is -0.28 indicating that while price/tax increases causes a reduction in heavy drinking, the magnitude of the effect is small. The results of this study using Irish data from over 10,000 people shows the majority of respondents are classified as moderate drinkers and similar to findings in other countries, moderate consumers of alcohol in Ireland enjoy higher household income than non-drinkers. By adopting a population based approach to policy such as that proposed in Ireland, many individuals in this group could be worse off as a result of such policies being implemented. Adams and White (2005) state that such an approach to policy brings about an ethical issue in that while it may benefit the majority of individuals there may be a small number of individuals, namely moderate consumers of alcohol, who will be at harm or disadvantaged from such an approach. It is recommended that the approach to policy around the misuse of alcohol consumption is looked at again in the context of the tailoring of policies to particular groups of individuals rather than providing a one size fits all approach and perhaps as suggested by Rice et al (1998) there is a need to consider the household as well as individuals in terms of policy targeting, particularly in terms of heavy drinkers. The at risk individuals should be targeted which would ensure that when people drink they do so in as safe a manner as possible and selective enforcement of policies around the misuse of alcohol should be looked at to ensure that all individuals are protected from harm.
When one looks at the statistics around the levels of alcohol consumption in Ireland (OECD, 2014) , it is evident that there is a drinking culture present and it could be the case that such a drinking culture has an impact on income in Ireland. MacDonald and Shields (2001) suggest that the positive effect of moderate alcohol use on income may be related to social networking. They argue that consuming alcohol often coincides with socialising and hence spending more time with work colleagues and management. Such social networking can allow management to see their staff in a different light and to be provided with valuable information about their staff and what motivates them. This in turn can M A N U S C R I P T A C C E P T E D ACCEPTED MANUSCRIPT 21 help individual's careers and thus stimulate their wages. The Slán dataset does not provide data that can measure such a social impact of alcohol consumption on income. Harris et al (2006) argue that alcohol consumption could be viewed as being ordered data and should be estimated as so. This is something that previous studies into the effect of alcohol consumption on income have not accounted for (Hamilton and Hamilton, 1997; Barrett, 2002) . To account for the ordered nature of alcohol consumption, estimation could be carried out by ordered probit as opposed to multinomial logit. 
